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Detailed protocol 


CRISPR-Cas9 sgRNA design and construction 

Single guided RNAs (sgRNA) targeting exons 29-30 of TGA 2were designed using the web tool of UCSC Genome browser [fittps://genome.ucsc.edu/). The selected 
QRNAs were fulfilled the requirement as MIT guide specificity >60, high predicted cleavage efficiency > 95% (based on Doench et al., 2016 score). sgRNA1: 
GGTTCAGCTACTGAGCTCTG and sgRNA2: GAAGGTCTACAGCTCTAGAA respectively, were selected for gene editing of the transmembrane domaiifi GfA 2Exon 
29-30). Single guided RNAs (sgRNA) targeting exons 26-29 of ITGA5 were sgRNA1: GTCCCGAGGAAGCAGAGCTG and sgRNA3: GC TAGGAT GAT GATCCACAG. 
pairs encoding 20nt targeted sequences with overhangs (both 5’ and 3’) from Bbs! restriction site were annealed and cloned into either pSpCas9(BB}2A-GFP (addgene, 
#PX458) or pSpCas9(BB)-2A-puro (addgene, #P X459). Constructs were transformed into DH5alpha€. coli strains and confirmed by Sanger DNA sequencing using U6- 
F primer. The detailed cloning procedure was provided from Zhang lab CRISPR plasmids from addgenehittps://media.addgene.org/cms/filer_public/e6/5a/e65a9ef8- 
c8ac-4f88-98da-3b7d7960394c/zhang-lab-general-cloning-protocol.pdf . 


For construction of lentiC RISPRv2-based plasmid, the vector can be digested using8smB/ enzyme, and a pair of annealed oligos can be cloned into the single guide 
RNA scaffold. The oligos are designed based on the target site sequence (20bp) using the web tool of UCSC Genome browser'(itps://genome.ucsc.edu/). Synthesized 
desalted oligo 1 with 5’ overhang-CACCG-Noyp and oligo 2 with 5’ overhang-AAAC-No9 were annealed and phosphorylated by T4 PNK enzymes in T4 ligation buffer at 


37C for 30min and 95°C 5 min. The temperature was ramped down to room temperature at 5°C /min in a thermocycler. The detailed vector digestion and ligation 
protocol were adapted from the provided cloning protocols from addgene. 
https ://media.addgene.org/data/plasmids/52/52961/52961-attachment_B3xTwlaObkYD.pdf 
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